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CLAIMS 



[Claim(s)] 

[Claim 1] It is the edge-of-a-blade member of the titanium cutter with which the edge-of- 
a-blade part of the cutter which consists of a titanium ingredient is characterized by the 
remainder consisting of titanium and an inevitable impurity including aluminum:2-10%, 
V:l to 6%, Cr:l-10% 5 and Co:4-20% at wt%. 

[Claim 2] The edge-of-a-blade member of the titanium cutter according to claim 1 
characterized by performing age-hardening disposal for an edge-of-a-blade member. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the edge-of-a-blade member of cutters, 
such as a kitchen knife and scissors, which consists of a charge of a titanium alloy 
material. 
[0002] 

[Description of the Prior Art] Speaking of the edge-of-a-blade member of the 
conventional cutter, it is main that ingredients, such as ferrous metal and stainless steel, 
are used. Carried out quenching cure of these edge parts, or carried out thermal spraying 
of the cemented-carbide layer only to the edge of a blade currently indicated by JP,S61- 
191 380, A, and it formed, and adhesion or the approach of carrying out thermal spraying 
was performed in Ceramics Sub-Division. 

[0003] On the surface of the steel cutters shown in JP,H1-190386,A, by the physical 
vapor-depositing method (PVD) or chemical vapor deposition (CVD) Moreover, the 
nitride of titanium or titanium, By coating the film which consists of the monolayers or 
these multiplex layers of carbide, measuring a fine sight, stain-resistant improvement, and 
surface higher hardness-ization was performed. 

[0004] Furthermore, although scissors, a knife, etc. which consist of titanium or a 
titanium alloy are indicated by JP,S63-8321 1,U and JP,S61-103070,U It is unknown 
whether they are what coated what a concrete component etc. is not shown [ what ] and 
carried out quenching cure of the ferrous metal, a cemented carbide, Ceramics Sub- 
Division, titanium nitride, and carbide, and the thing which has equivalent sharpness and 
endurance. 
[0005] 



[Problem to be solved by the invention] Rust will be generated if the edge of a blade 
made from iron or ferrous metal is used conventionally in a place with moisture, such as 
a kitchen knife for cooking, and flower arrangement scissors. In the still inadequate top, 
stainless steel also had the problem that hardness was inadequate and sharpness fell, 
although stain resistance has improved. 

[0006] The edge of a blade of Ceramics Sub-Division had the defect of being unable to 
perform polishing playback when only film thickness of several micrometers or less 
being attached, but wearing out, even if the edge of a blade is missing also with few 
impacts and it carries out ceramic coating of the edge-of-a-blade part. Furthermore, the 
claim of lightness was not filled as a cutter used for a long time, either. 
[0007] Although a titanium ingredient's being light and not rusting is known widely, 
there is no required hardness as the edge of a blade of a cutter, and, on the other hand, it 
is easy to make a different-species element, and dissimilar metal and a very weak 
compound, therefore an alloy content cannot be chosen freely. Moreover, there is a 
problem that it is difficult to give hardness required for the edge of a blade of titanium 
material since joining or cladding by welding cannot do existing dissimilar metal. Thus, 
the edge-of-a-blade member was light also in the activity under various conditions, it did 
not rust, and the edge-of-a-blade member with which sharpness, abrasion resistance, and 
endurance were also equipped did not exist. 
[0008] 

[Means for solving problem] This invention is accomplished in view of the actual 
condition of such conventional technology. In the edge-of-a-blade part of the body of a 
cutter of the charge of titanium lumber, at wt%, aluminum:2-10%, V:l to 6%, Cr: 1-10%, 
Co: Including 4 to 20%, by having performed aging treatment for the edge-of-a-blade 
member which has the edge-of-a-blade part of the component which consists of titanium 
and an inevitable impurity, and has this component further, the remainder raises hardness 
and is in the edge-of-a-blade member of the titanium cutter which is equal to the crueller 
activity of a griddle, the steel-wire end, etc. 
[0009] 

[Function] This invention is suitable from a kitchen knife as all edge-of-a-blade 
members, such as various cutters for sewing, hairdressing scissors, flower arrangement 
scissors, and hardware scissors. That is, the operation effectiveness of the edge-of-a-blade 
part component of the body of a cutter of the charge of titanium lumber is explained in 
detail below. 

[0010] aluminumialuminum dissolves to a permuted type at a titanium ingredient, it is the 
element which stabilizes alpha phase and a dissolution consolidation is accepted notably. 
Therefore, it adds in order to raise reinforcement, such as tensile strength and proof 
stress, and at less than 2%, there is little effectiveness, and if it exceeds 10%, stiffening 
will start according to buildup of the amount of Ti3 aluminum which is a weak 
compound. 

[001 1] Reinforcement is raised and it adds for the object of improvement in heat-treating 
nature, and at less than 1%, there is little effectiveness, V:V is an element which 
stabilizes beta phase of the charge of titanium lumber, and stiffening starts [ elongation 
falls quickly by growth in betaTi exceeding 6%, and ]. 

[0012] Cr:Cr is an element which stabilizes beta phase of the charge of titanium lumber, 
it does not add in order to raise reinforcement, especially hardness, and improvement in 



hardness is not found at less than 1%, but the ageing effectiveness is also thin. TiCr2 
which is a weak compound when it exceeds 10% Birth increases and a crack arises. 
[0013] Co:Co is an element which stabilizes beta phase of the charge of titanium lumber, 
and when hardness becomes high and it makes the edge of a blade from weld **** 
according to growth in content, broadening of a bead and familiarity (wettability) become 
good. At less than 4%, hardness seldom changes, but becomes a little insufficient at the 
hardness as a cutter, and the ageing effectiveness also becomes thin. If 20% is exceeded, 
it will become superfluous [ the hardness as a cutter ], and a cutting-edge chip arises, and 
birth of Ti2 Co which is a weak compound starts, and stiffening starts. 
[0014] Using a non-transferred arc, by the powder cladding-by-welding method which 
uses the metal powder by which quality governing was carried out beforehand, cladding 
by welding of the edge-of-a-blade member which consists of a component explained in 
full detail above is carried out to the edge-of-a-blade part of the body made from a 
titanium ingredient, and it is ground and ground next and is made. The hardness of this 
edge-of-a-blade member is 400-550Hv in Vickers hardness, is sharp for the kitchen knife 
for cooking, hairdressing and sewing scissors, a knife, etc., and light, and it is 
dramatically suitable, without rusting. 

[0015] Furthermore, by performing the next aging treatment, 500-650Hv is obtained by 
pruning and flower arrangement scissors, and golden end scissors as which higher 
hardness and reinforcement are required, and the hardness of an edge-of-a-blade part 
becomes them with sufficient hardness. 

[0016] That is, the age-hardening in the component system of this invention is obtained 
by each components mentioned above and those synergetic effects, and the range of 
temperature of 380-520 degrees C is [ the desirable condition range of the aging 
treatment ] desirable. 

[0017] That is, the required reinforcement as a cutter which bears for temperature to use 
it on severe conditions in less than 380 degrees C, and hardness are not obtained, and on 
the other hand, if it exceeds 520 degrees C, an activity will not be borne that hardness 
lacks the edge of a blade easily exceeding 650Hv(s). 

[0018] Furthermore, even if ageing does not progress in less than 40 minutes, and aging 
treatment time does not reach desired hardness but exceeds 150 minutes on the other 
hand with these temperature conditions, hardness does not go up beyond a certain steady 
value. Therefore, 40 to 150 minutes of processing time are desirable. This time is held 
and back-cooled radiationally all over a furnace. 
[0019] 

[Working example] The example of the golden end scissors shown in the large-sized 
scissors and drawing 2 for needlework which are shown in drawing 1 explains. The body 
component of scissors is pure titanium, and 1 is a body of an immobility cutting edge, 2 
is a dynamic blade body, and forging plastic surgery is carried out, cladding by welding 
of the body is carried out to an edge-of-a-blade part, and after that, it grinds and grinds an 
edge-of-a-blade part, engages it, and obtains a part 3 and 4. 

[0020] The tabling part 3, the edge-of-a-blade part 5 shown with the double bias which 
changes from the metal which carried out cladding by welding to the point of 4, 6 and 5', 
and 6' are obtained. 7 is the pin for combination of an immobility cutting edge and a 
dynamic blade, and 8 is a grip part. 

[0021] With the monograph affair which shows drawing 1 , the large-sized scissors for 



needlework shown in 2, and iron cutter scissors in Table 1 , cladding by welding of the 
example of this invention and comparative example which are shown in Table 2 was 
carried out, and age-hardening disposal was performed and manufactured if needed, and 
effectiveness was checked. 
[0022] 

[Table 1] 

-f^^mm (a) 6 0 6 5 — 

^X7tS (V) 2 8 2 8 

M K (cm/mi n) 12 10 

tmmkm (*/■!■) 6 7 

45 0T:x2hr 450^x2hr 
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In Table 2, if the content of aluminum, V, Cr, and Co separates from this invention like 
No.l, 2, 8, and 9, it will not become the hardness with which it can be satisfied of the 
hardness as a cutter. Moreover, if there is little Co, familiarity in a bead is not good, 
either. If there is too much content of Cr and Co like No.6 and 7, hardness will become 
high too much and a cutting-edge chip will arise. Moreover, it becomes weak by birth of 
a brittle compound, or a crack arises. 

[0023] Moreover, in each example, if there is too much content of aluminum and V like 



No. 13 and 14, even if he has no aging treatment, hardness has satisfied the various 
conditions as scissors for needlework shown in drawing 1 , and can use No. 3-5 and 10- 
12. In Medical Science Division with which advanced sharpness is demanded out of this, 
for example, and the cutter for cooking, it manufactures without aging treatment in this 
way. 

[0024] The edge-of-a-blade member of this invention does not have birth of a brittle 
compound or a crack, and it has hardness sufficient as a cutter, and has the characteristic 
of it being light and moreover not rusting so that clearly from the above example. 
[0025] Moreover, in the example, although the plasma-arc-welding method was adopted 
as a cladding-by-welding method, a TIG cladding-by- welding method, a laser cladding- 
by-welding method, an electron beam cladding-by-welding method, etc. are out of it, the 
filler material of a powder material or a wire rod is used for these, and a gap can also be 
applied to them as a cladding-by-welding method for this invention edge-of-a-blade 
members. 
[0026] 

[Effect of the Invention] The edge-of-a-blade member of this invention does not have 
birth of a brittle compound or a crack, and it has hardness sufficient as a cutter, has the 
characteristic of it being light and moreover not rusting, and goes across the availability 
broadly. For example, since hairdressing scissors, flower arrangement and the scissors for 
****, the kitchen knife for cooking, a medical-application cutter, and hardness are high 
and reinforcement also has them from the point of not rusting with light and sufficient 
sharpness, it is adopted as pruning scissors, golden end scissors, the cutting edge for 
high-speed cutting machines, etc., and is very effective. 
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DRAWINGS 



[Drawing 1] 
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